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The graduation thesis Cold beverage preparation was conducted to design a device 
that allows users to turn hot beverages into cold. The feeling of thirst and the desire of 
an instantly cool drink is a common phenomenon. However, the lack of the right 
temperature of the drink is also common, resulting in a hotter drink than the expected. 
In such cases, people usually tend to consume the beverage as it is or put it in the 
freezer if it is possible, trying to cool it faster. The graduation thesis is composed of 
eight chapters, each of them dealing with different aspect of the new product 
development process. 
Chapter 1 is introductory and gives useful insights regarding related research. Various 
patents and the literature review were presented to set the scientific background of 
the cooling devices development. 
Chapter 2 describes the methodology used to obtain all the useful insights. Product 
description, benefit proposition, business and global goals, primary and secondary 
market are the main aspects of this specific chapter. 
Chapter 3 is the stage of empathy and understanding of human needs, where potential 
customers are the focus point. In order to extract information about daily needs, 
habits and preferences, several steps on identifying customer needs through web 
surveys, targeted interviews and researching of potential competitors were taken. 
 
Chapter 4 deals with the defining and redefining of the problem in a human-centered 
way.  
Chapter 5 is the stage of the ideation and creation of many ideas in brainstorming 
sessions. Chapter 5 is divided into two parts: concept generation and concept 
selection. At Ideating stage various concepts are developed, which relate to the form 
that the product will take, based on the technical elements I have selected through 
QFD. The final concept chosen should meet the technical specifications where 
aesthetics plays a key role in delivering the first image to the interested buyers. 
Chapter 6 is the product testing phase, analyzing the versions that can be 
manufactured.  
The final design of the product is presented in Chapter 7.  
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Preface 
The purpose of this dissertation is generally involved in the following question “What 
could we do to completely eliminate the problems of the past and create a more 
exclusive experience for the customer?” I believe that I can bring a fairly new 
experience to customers to a fairly new need that is identified. I would like, as a 
designer, to develop a product that could win the ease of portability, direct coolness 
and safety, concerning the drinking experience. With this device, the aim is to bring 
convenience and maximize the quality of drinks for regular drink consumers. 
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Introduction 
The aim of the project is the designing of a machine that will allow users to turn hot 
beverages into cold instantly. The targeted group is mainly household. In the market 
today, there are no devices that allow the user to convert cold drinks directly into cold 
(e.g. coffee, tea), forcing the user to extract the hot beverage and then using ice to 
cool it. 
 
For the purpose of this research, the process of developing a new product begins with 
the stage of empathy and understanding of human needs, the examination of 
potential customers. In order to obtain information on daily needs, habits and 
preferences, actions were taken such as identifying customer needs through online 
surveys, targeted interviews as well as potential competitors. Then, after gathering the 
necessary information, it is important to prioritize the needs of potential customers.  
 
Next step was defining and redefining the problem in human-centered ways, assessing 
the needs of the potential customers. The needs were placed in a table with the 
technical specifications. Related needs and technical specifications were identified. 
Finally, by formulating the Development Operation Quality table, the customer 
requirements were defined and converted into detailed technical specifications and 
designs to develop the product that meets these requirements.  
 
Following is the stage of Ideation and the brainstorming sessions. Based on the 
technical elements selected through QFD, several various concepts were designed to 
conclude to the format that the final product will take. The final concept chosen 
should meet the technical specifications where aesthetics plays a key role in delivering 
the first image to the interested buyers. Costumer needs, competitors, pros and cons 
of each version of the products designed, are the main aspects of the evaluation 
process.  
 
Concept screening uses a reference concept to evaluate concept variants against 
selection criteria and the Concept Scoring table is an optimized version of the concept 
screening matrix, specifying the importance of each selection criterion. Once the score 
for each concept is placed, the weighted scores are calculated by multiplying the first 
scores by the importance of the criteria. The total score for each idea is the sum of the 
degrees of importance. 
 
Analyzing the versions that can be manufactured to select the final version and 
continue with the testing phase. At the test stage, the finished product can be used 
properly and correct any defective points that may arise. Completing the corrections 
that result, the final presentation of the product is proposed. 
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Literature Review 
Many studies have been carried out on improvements of the cooling process in the 
manufacture of extracts, such as coffee and tea extracts to produce superior quality 
soluble extracts.  
 
The study of the process of producing an extract of coffee, tea or the like by Clayton 
Warm Bike reports the extract of the invention is quickly and wholly soluble in water, 
either hot or cold. But, as will be developed below, the process of extract preparation 
has several characteristics, which lead to the production of a markedly superior 
extract. For example, the preservation of the full flavor and aroma of the coffee in a 
final beverage is of a great importance when it comes to the extract and cooling 
process. The above specific description refers specifically to coffee, but the process 
and description are to be taken as equally applicable to tea and other beverages.  
 
Travelers, especially those who spend a lot of time on the road, such as salespeople, 
drivers, delivery service, even tourists are often in need of coffee to keep them alert. In 
such cases, the use of thermoses is the most common solution. However, their use 
comes with several disadvantages regarding the capacity, the condition of the liquid 
e.g. the flavor, the temperature, the freshness etc. 
 
To meet these needs, Joseph A. P. Hurley developed a portable coffee console for cars 
and other vehicles, from which hot drinks of coffee and other liquids may be 
dispensed. The console was designed to adjust typically on the floor of an automobile 
and came with adapted storage compartments that could possibly contain other liquid 
materials such as water but also solid materials like sugar and instant coffee. Each 
compartment was provided with a valve for dispensing the contents of the chamber 
onto a common trough. A detachable tank for water storage was also designed 
together with a heating element, energized by connecting a cord to the car's electrical 
system as through the cigarette lighter. A drain tank at the base of the console collects 
spillages and additional storage compartments are included for cups, spoons etc. 
 
Edward E. Tennant (1956) placed great emphasis on the cooling of beverages and the 
reference to a device for cooling or storing a carbonated beverage, such as beer, in an 
appropriately cold state, while transporting the same considerable distance from the 
source or barrel to the distribution tap. In prior beer cooling apparatus where air is 
forced from the cooling chamber to the box from which the beer is dispensed the air 
rises in temperature in its flow to the box and return to the refrigerating room through 
the shaft in which the beer line extends. The greater the distance the air travels the 
greater the temperature rise and the less practical the system. In those cooling 
systems where cooling coils have extended along with the beer line reliance has been 
placed on the coils and forced air is dispensed with. This type of cooling system was 
expensive when the dispensing line is of some length in view of the fact that it does 
not take full advantage of the cooling offered by the coils since there is no forced 
movement of air over the coils and the system has an on and off cycle. 
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The invention is directed to providing an improved and constant refrigerating of beer 
in an exceedingly dispensing line by employing forced circulation of cooling air in 
combination with the cooling coils. By using or adding forced air to the refrigerated or 
cooling coil line system, the expansion valve actuating the refrigerant in the coils is 
more active and efficient thanks to the actual fact that when the air is forcibly moved 
within the beer dispensing system a quicker and more positive action is obtained of 
the thermo bulb or other means which controls operation of the expansion valve or 
other refrigerant actuating means. This gives the system a more constant refrigeration 
and a better distribution of the refrigeration action throughout the System. The key 
object of the invention is to provide apparatus for maintaining beer at a substantially 
constant cooling temperature throughout a beer dispensing line of substantial length. 
 
As can often be appreciated, great importance was given to the efficiency and quality 
of construction so as to maximize device performance. The small size, the convenience 
and ease of handling are all the features required in an efficient beverage refrigerator 
setup.  
 
James Rimmer developed a cylindrical beverage cooling apparatus formed with 
interconnected layers:  a dense outer wall and a least dense inner wall with circular 
ribs to enhance the cooling effect. A floor mounted enclosure was also filled with a 
freezable liquid for imparting cooling to an inserted can or bottle within said beverage 
cooler. At the entrance of the cooler, a series of encircling flap elements were formed, 
to engage an upper surface of an inserted container to accommodate variations in 
container configuration while maintaining a sealing contact therewith to contain 
cooling air within said beverage container.1  
 
The Stoner patent relates to a bottle cooling device which limits the type of containers 
to be cooled. In the present invention, ice is not used, but instead a pair of capsules 
are employed, which have a cold retaining material, put on the display cooling device 
during the time of use. 2 
 
A modification of the previously noted Stoner patent and the rather elaborate 
construction of the '678 Stoner patent was made to overcome the noticed design 
failures; however, the complex construction made the device difficult to use. 3 
 
U.S. Pat. No. 3,269,144 to Poris illustrates a container cooler formed with a plural wall 
organization and a refrigerant formed therebetween in much the same manner as the 
Stoner device.  
 
U.S. Pat. No. 3,282,068 to Cain sets forth a strap-on coolant unit for a beverage 
container wherein the refrigerant within the exteriorly positioned cooling element 
provides limited heat transfer to adequately maintain a beverage at a reduced 
temperature. U.S. Pat. No. 3,302,427 to Stoner, et al. is another in a series of such 
 
1 US Patent 4,798,063 
2 US Patent 3,365,911 
3 US Patent 3,205,678 
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patents to provide a liquid filled cooler wall utilizing a refrigerant to maintain adequate 
heat transfer to an associated container.  
 
Susan M. Haines-Keeley invented a refrigeration device used for holding and cooling 
individual beverage containers and bottles. In such case, the problem that arose was 
that the cooling devices could not adapt to different customized beverage size of 
containers. The specific research suggested an expandable body that could adjust to 
different sized beverages, while keeping the container contents cool for a relatively 
long amount of time.  
 
E. Held et al. on Nov. 9, 1982 designed a beverage cooler, formed from a rigid non 
expandable material. The cooling was based on a gel refrigerant that was placed within 
the cylindrical sides of the device. However, such device was not customer-friendly 
since it could only be effective with several container sizes. 4 
 
U.S. Pat. No. 4,383,422, which issued to J. Gordon et all on May 17, 1983. J. Gordon 
developed a cup-shaped open top receptor for beverage containers in order to form 
an airtight sealed insulating space within the compartment. Additional insulation is 
provided in the walls of the holder. 
 
J. Gardner et all (1983) developed a formula, focusing on two specific materials: a heat 
conductive metal and a bottom ice receptacle. This device was developed to be used 
for wine bottles. More specifically, the wine bottle was placed among the metal side 
walls of the device. In the bottom of the device, an ice receptacle was used to adjust 
the temperature of the liquid.5 
 
U.S. Pat. No. 4,517,815, sued to P. Basso (1985) discloses an insulated modular cooler 
including a plurality of tubular housing sections connected by cooperating threads in 
end to end relation. A refrigerant may be encapsulated in the cylindrical side walls of 
the housing sections.   
 
In 1986, L. Campbell came up with a double-walled drinking vessel.  In such patent, the 
inner and outer walls of the device were separated by a temperature indicator that 
oversaw maintaining the right beverage temperature. The specific device could be 
applied both for cooling and heating the beverage, due to the fact that between its 
walls a fluid was placed to serve the needs of the beverage served in the vessel.  
 
All the above devices served the need of cooling the beverage container. However, all 
of them lack the adjustability. These coolers were effective enough with specific bottle 
sizes, but they could not implement in any alternative container sizes.6 
 
Research has also been done on beverage chillers and refers to a beverage chiller of 
the type used to hold and cool separate beverage containers and bottles.  
 
4 U.S. Pat. No. 4,357,809 
5 U.S. Pat. No. 4,393,665 
6 U.S. Pat. No. 4,570,454 
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Portability is also a key-player when it comes to beverage cooling devices. Most of the 
portable coolers consist of small ice chests made from thermal insulation materials to 
separate the interior Volume from the relatively warm ambient surroundings. Such 
insulative materials are used to provide maintenance of the desired low temperature. 
These techniques are of a high importance since the surroundings (e.g. air) affect the 
beverage temperature in an extended scale, allowing the heat to be transferred to the 
liquid. Thus, the inner volume of the cooler is cooled to a temperature below that of 
the ambient air, approaching the temperature of the melting ice. The reusable ice 
substitutes used to maintain a lower temperature are plastic containers filled with a 
liquid or gel-like refrigerant, which turn into solid when placed in a freezer. The 
scalloped reusable ice substitutes help in resisting movement of the beverage 
containers within the interior volume of the cooler. However, the utilization of these 
reusable ice substitutes in portable coolers tends to make the cooling process bulky 
while they may affect negatively the accessibility or removability of the beverage 
containers from the cooler.  
 
Kevin S. Crescenzo, built a portable cooler applied to prepackaged beverages. The 
portable cooler completely encapsulated the prepackaged beverage thereby reducing 
the overall volume of the reusable ice substitute. In addition, the outer surface of the 
reusable ice substitute is designed to accommodate an application. 
 
In addition to addressing these outdoor needs, there is also an incentive for home use 
to cool drinks and other liquids. The object of James Aiken's invention is to provide an 
improved apparatus of a form suitable for refrigeration or freezing in domestic 
refrigerators and for immersion in a liquid to be cooled. A further object is to provide a 
sealed expansible member containing a liquid to be frozen or chilled in a refrigerator, 
and a still further object is to provide such member with a handle or stem so that it 
may be utilized to stir the beverage while cooling the same. 
 
There are also investigations of cold drinks in bottles of cold drink users, such as 
softdrinks, beers, wine and other similar beverages. In this terms, Alexander M. 
Culbreth's invention was the designing of an apparatus called Apparatus for cooling 
bottled beverages, to cool the bottled drinks to the appropriate or expected 
temperature without any further delays that may affect other crucial characteristics of 
the liquid, such as its flavor, aromas etc.  
 
Alexander M. Culbreth's invention consists of a beverage cooler including a cylindrical 
receptacle, in which a wide variety of bottles of a beverage or even beverages can be 
placed in an annular row adjacent to the inner side of its wall and in upright position. 
The receptacle was designed to receive a refrigerant unit, like the widely known 
mixtures of water, salt, and ice, and was provided with means for agitating and 
circulating the coolant. Specially designed baffle means were also used to ensure that 
the refrigerant circulates around each individual bottle of the series and helps the 
device maintain the expected heat efficiently. 
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Prior to conception and development of the present invention of the Shelley Retterer, 
a key concern was that mothers traveling with infants had to look for heat sources to 
warm a baby's bottle. Or those who like a cold drink need ice or cool to cool down. Ice 
or gel packs will eventually melt or warm up, thus they provide only a temporary 
Solution. There are numerous methods or devices disclosed in the prior art literature 
for on-demand heating and cooling of beverages. U.S. Pat. No. 2,589,645 discloses an 
insulating and heating jacket for chilled baby bottles while traveling. It has a one-time-
use pouch of solid and an external cardboard and cotton insulating jacket. The pouch 
must be opened, water poured in to activate the heating which produces a 
temperature of between 102 and 108 F. With this temperature range, it is doubtful 
that the heating is very rapid, and a long waiting period is probably necessary before 
the bottle is warm enough. Another portable heating device for baby bottles is 
disclosed in U.S. Pat. No. 6,234,165, which teaches using two separated chemical 
which when deliberately combined start chemical reaction producing a hot gas, which 
can in turn heat the bottle contents. The prior art literature discloses numerous 
examples of cooling and heating beverage containers independently and without using 
any additional devices, such as U.S. Pat. Nos. 3,636,726, 4,736,599, 4,784,678, 
5,626,022, and 6,502.407. A common feature of nearly all of these is the location of 
the heating or cooling means internal to the beverage container, such as in a cavity. 
While this protects the means from damage, it necessitates a custom design of the 
beverage container thereby greatly increasing the investment and cost to produce 
these containers. 
 
All above investigation deal with designed portable temperature adjusting devices for 
containers that include a cylindrical annular moisture-proof pouch divided into two 
main compartments: the one filled with a liquid and another one that separates the 
solid material, capable of adjusting the temperature when mixing with the liquid. The 
seal separating the two separate compartments can be ruptured partially, when 
desired, enabling communication of the liquid with the Solid to activate the 
temperature altering reaction. A flexible foam insulating layer surrounds the exterior 
of the annular cylindrical pouch providing insulation, damage protection, and labeling. 
 
Many drinks are ideally consumed in a cooler condition, especially during the warm 
Summer months. The most common way to maintain the coolness of the beverages is 
by using ice cubes. However, the melting process of the ice results in the distortion of 
the taste, while the flavor sinks to the bottom. In case where a straw is used, then the 
concentrated flavoring is drawn off first without necessarily being cooled by the ice. At 
the same time, due to the ice floating on the surface of the beverage, the drink tends 
to become gradually watery. In addition, the ice cubes tend to meet the drinker's lips 
which is not necessarily a pleasant sensation. All in all, the above stated problem of 
cooling drinks with ice cubes has been with us for a long time and until the instant 
invention has not had a satisfactory solution. 
 
Several researches have been conducted in the terms of the cooling process for the ice 
cubes to be avoided.  An alternative and primary way of beverage cooling has been 
issued in 1893. This patent, developed by Galbreath, disclosed a floating metal 
container that was used to cool the liquid and removed when the process was 
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finalized. Another patent, the U.S. Pat. No. 1,944,726 discloses a cooling device with a 
handle that is inserted into a beverage and is used to stir the beverage as it is cooled 
by the device.  
 
In April 1982 another development was launched, focusing on predicting the time 
needed to cool the beverage. More specifically, the U.S. Pat. No. 4,325,230 disclosed 
cubes which float on the surface on a beverage and include indicators which show 
when the ice is melted.  
 
Following the previous statements, it may be appreciated that there is a continuing 
need for an up-to-date beverage cooling device, addressing the problems of storage, 
portability, ease of use and in this respect the present invention substantially fulfills 
this need. 
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Methodology 
Mission Statement 
Product Description: A portable device which instantly cools 
any beverage to the preferred 
temperature. 
Benefit Proposition: Cools a beverage instantly without 
diluting the taste of drink, like ice 
cubes. 
Key business or Global Goal: Profit margins 20%, environmentally 
friendly, recyclable. 
Primary Market: Coffee – tea and other beverage 
consumers. 
Secondary Market: Coffee workshops, workplaces, homes, 
restaurants. 
Assumptions: Portable device 
USB connection – adapter 
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Empathizing: Understanding the human needs  
At the stage of empathizing, understanding the human needs, I went in search of the 
needs of potential clients. In order to extract information about daily needs, habits and 
preferences, I have undertaken a number of activities such as identifying customer 
needs through web surveys, targeted interviews as well as researching potential 
competitors. Then, after gathering the desired information, I proceeded to prioritize 
the needs of potential customers. 
Identifying Customer Needs 
I started gathering Raw Data by following those two steps:  
• Study Customers: I identified latent needs by building a questionnaire (web 
survey) and by making some interviews.  
• Study existing competitors: Gather all the pros and cons of the existing 
products that satisfy the same need. 
Interviews (Capture Findings: Needs - Insights) 
• What are your needs and wishes concerning the ideal temperature of a 
beverage? How important do you think it is the beverage to be in the right cool 
temperature before it is consumed, and why? 
• Do you currently use a product for cooling directly the beverage you consume? 
If yes, which one is it? If no, do you have in mind a specific example? 
• What would you consider when buying a product with this specific use? How 
much would you spend on that purchase? 
• Do you consider this product necessary? Why? 






Image 1: Ravi Instant Wine Chiller (Source)  Image 2: Quirky Icecap Wine Chiller 
(Source) 
 




Image 4: Restore Well (Source) 
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The interview data were gathered from a group of people concerning to be Lead users 
for our product. These are people that like drinking coffee, tea and wine, produce 
organize and participate in events or even have studied agronomy and they are 
professionals. 
 
• What are your needs and wishes concerning the ideal temperature of a 
beverage? How important do you think it is the beverage to be in the right cool 
temperature before it is consumed, and why? 
The ideal drinking experience for the majority relies on the balance: “the 
expected drink, in the preffered temperature, at the right time, with the ideal 
company to create the most unforgettable feelings”. Nowadays, the 
temperature is something like the automation in the "engine" of the human 
body. Τhey mentioned that the ease of cleaning and the unique design of the 
product meaning its attractive look, its aesthetics and its popular brand, is a 
crucial matter when choosing such products. In short, they mainly referred to 
the fact that hot or cold beverages, and especially cold, determine our diet, 
affect it, enhance it. The quality of a product, and especially the cold, gives it a 
sense of coolness and freshness. The more the desire for a beverage, the 
greater the need for the beverage to be at the right temperature because many 
of our senses and emotions respond to it. 
 
• Do you currently use a product for cooling directly the beverage you consume? 
If yes, which one is it? If no, do you have in mind a specific example? 
Ice cubes? Refrigerator? Yes. Almost everyone falls into the category of people 
who consume 1/4 of their daily calories from beverages. Specifically, during 
Summer season with insistence on everything cool, cold, even frozen. Various 
beverages, coffee and light spirits cover a significant portion of their diet and 
will only end up with the choice of a soft drink on the condition of iced or cool. 
Among those drinks, the sweet red wine stands out, since its cool side has not 
turned out as it should. In contrast to other summer products, there is 
currently no proper cooling device for red dry wine or red sweet wine. Red 
wine is considered a winter drink, as it was mainly considered to be preferred 
hot during winter, perhaps by tradition, necessity or other reasons. However, in 
recent years the choice of cool red wine consumption during the summer is 
increasing, creating an increasing need of the invention of a cooling device that 
would not dilute its taste and sweetness. 
 
• What would you consider when buying a product with this specific use? How 
much would you spend on that purchase? 
Considering the product’ s characteristics the respondents drove their attention 
on the ease of use (focusing on the ergonomics, not big volume, not occupying 
large space), the functionality (no liquid leak, quick cooling procedure, long 
lasting cooling activity of the device), the ease of transport so as to replace the 
common ways of cooling like refrigerator or ice cubes. The choice also has to 
do with the seasonality. For example, a cold tea might be ideal during Summer 
season, but it would never be preferred during cold winter months. Regarding 
the amount of money that they could offer for buying this product, the 
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respondents said that it would be from around 20 to 50 Euros. The users that 
would invest less money seem to pay less attention to the whole quality of 
drinks and the design of the product respectively, and they wish to use it in a 
regular base indoors or on a trip, whereas the users that would invest greater 
amount of money, admit that they would buy it for the whole prestige idea. 
 
• Do you consider this product necessary? Why? 
Most of the customers’ answers are focused on the premium use of the 
product, in specific places, like bars and restaurants, where the idea of enjoying 
a drink of a premium quality is clear from the beginning. They feel that the 
identity of the product should go hand in hand with the identity of a famous 
brand (whereas that is a good bar or restaurant or an expensive wine). Some 
said that they would consider the duration and the possibility of extending their 
use. For example, they would not buy a product that could cool only one type 
of packaging or one size (eg bottle, glass, aluminum). 
 
• Please prioritize the previous product examples with an order of preference 
(images 1-4). 
When prioritizing the competitors’ products, the interview conclusions showed 
that 60% of the respondents take the product No2 as their first option while 
the product No3 was their second option with the rating of 40%. 
 
The conclusion that was taken from the largest amount of answers was focused 
around the wish for pleasure and quality, especially when talking about customers 
with premium taste. They regard that the main target group of a product like that, 
would be people with a higher economic status who can and are willing to pay for 
having this device in order to satisfy the pre-mentioned values which are directly 
linked with their overall status and image. 
Questionnaire 
The following questions were written to collect information from a questionnaire. 
• Gender (Male / Female / Prefer not to say). 
• Age (Under 18 / 18-24 / 25-34 / 35-44 / 45-54 / 55-64 / Age 65 and older). 
• Occupational Activity (Full Time Work / Part Time Work / Student / Temporarily 
Unemployed / Retired). 
• Income (yearly) (€ 0-5,000 / € 5,001-12,000 / € 12,001-18,000 / € Over 18,000). 
• Place of residence (Northern Greece / Southern Greece / Northern Europe / 
Southern Europe / Other). 
• Marital status (Single / Married / Divorced / Other). 
• Do you have children? (Yes / No). 
• If yes, what is the age of your youngest child? (<2 years old / 2< years old). 
• Choose the sentence that describes your needs the most (My beverage is as 
cool as preferred / My beverage is sometimes warmer than preferred / My 
beverage is usually warmer than preferred / My beverage is always warmer 
than preferred). 
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• How likely is it that you would buy a cooling device for your beverage? (Very 
likely / Somewhat likely / Neutral / Somewhat unlikely / Very unlikely). 
• To what extend do you agree or disagree with the sentences below? Please 
rate the following on a scale of one to five. (1 = strongly disagree, 5 = strongly 
agree) (I would use a cooling device at outdoor activities. / I would use a 
cooling device at home. / I would use a cooling device at my work. / I would use 
a cooling device at my car. / I would use a cooling device while travelling. / I 
would use a cooling device instead of other means of cooling (eg Freezer, 
Refrigerator)). 
• Choose your favorite beverages (you can select more than one answer) (Soft 
Drinks / Carbonates / Energy Drinks / Alcohol / Fresh juice / Juice & Juice 
Beverages (smoothies, vegetable juices etc) / Coffee & Tea / Sports Beverages 
(Gatorade, Powerade) / Dairy / Soy & Other / Water / Milk). 
• How long would you be willing to wait for the beverage to cool? (Less than 1 
minute / Less than 5 minutes / Less than 10 minutes / More than 10 minutes). 
• In what container do you usually drink your beverages? (you can select more 
than one answer) (Bottle / Cans / Glass / Plastic / Paper cup / Other). 
• How much do you think ice cubes weaken the taste of your beverage? (Rate 
from 1 (low) to 5 (High)). 
• What do you usually use, when you wish to cool your beverage? (Freezer / 
Refrigerator / Ice cubes / Other). 
• Is the compatibility with other devices an important factor for your choice? (Yes 
/ No). 
• How important is to have the cooling device compatible with devices like (1 = 
Not at all important, 5 = Very important): (Coffee Machines / Soup Makers / 
Blender). 
• Would you be interested in a cooling device, in addition to beverages that can 
also be used in liquid foods such as baby creams? (Yes / No / Maybe). 
• How would you like this device to work? (With batteries / With electricity / 
With USB connection / With Car adapter / Other). 
• How much would you be willing to pay for our cooling device? (€ 0-15 / € 16-25 
/ € 26-35 / € 36 or more). 
• Using a scale of 1 to 5, please rate the following factors affecting your purchase 
decision (1 = Not at all important, 5 = Very important). (Cooling effectiveness / 
Reliability / Versatility / Efficiency / Ease of use / Design (Aesthetic appearance) 
/ Price / Weight / Sustainable, eco-friendly materials / Safety / Easy to store / 
Indications (temperature, time of usage, etc.) / Control temperature / Cool 
many drinks simultaneously / Durability / Adjustability / Amount of features). 
• When purchasing the product, how important is the recommendation or 
information received from one of the following, please rate the following on a 
scale of one to five (1 = strongly disagree, 5 = strongly agree). (Family, 
neighbors, friends / Ads packages, salespeople / Handling, testing or examining 
the product / Internet, consumer rating, blogs / Social Media). 
• How would you react to a device that could cool your drinks immediately 
without demanding time and without compromising its quality? (Rate from 1 
(low) to 5 (High)). 
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The answers to the questionnaire related to the research on the manufacture of a 
device for cooling beverages are as follows: 
Respondents to the questionnaire were 85 persons, 41% male and 41% female 
respectively, of which the age group is mainly between 18 and 45 years old. 55% of 
those interested are in full time work and 11% are students. The rest are occasionally 
unemployed with 10% and part time work with 7% respectively. The largest 
percentage of interested people's annual income is up to 12,000.00 euros with a sum 
of 55%. Most of the public in question is 73% in Northern Greece and 64% of the public 
are single, while 14% are married. When asked whether they had children or not, 72% 
said they had no children. Of the 13% of respondents who have children, 8% said their 
children are over 2 years old. 
 
In the survey, respondents were asked if their beverage temperatures were desirable, 
with 47% reporting that their drinks were sometimes or usually hot, while 37% 
reported that their beverages were at the appropriate temperature. 27% of 
respondents answered “yes” to buying a cooler for their beverages and 33% were 
undecided. Only 25% responded negatively to the purchase of such a device. 
 
Most stakeholders stated that they would use a beverage cooler either for outdoor 
activities, for work or for their travels. Their favorite beverages are water, coffee - tea, 
juices. The length of time that users would wait for the beverage to be ready is 
between 4 and 9 minutes and the containers they use are usually glass, bottles and 
cans. 42% of respondents use ice cubes to cool their drinks while 32% put them in a 
refrigerator. 
 
An important factor in choosing a device is the 53% compatibility. In a question asked, 
coffee machine compatibility is a factor in buying a cooler. Also, 42% might be 
interested in using a cooler that could also be used for liquid foods. On the 
connectivity of the device the interested public stated that they would like the device 
to operate on batteries or USB Connection in order to be used immediately and 
anywhere. 
 
Finally, the most important buying factors for the stakeholders are price, cooling 
effectiveness, reliability, efficiency, ease of use, safety, durability, indicators, 
sustainable and ecofriendly materials. 
Buyers' reaction to a beverage cooler is on average 4.24 / 5. 
Customer Data Template  
Question/Prompt Customer Statement Interpreted Need 
Typical uses Drinking the beverage in 
the right temperature in 
order to reveal its flavor. 
Controls the temperature 
of the outcome. 
 Maintain the right 
temperature of the 
beverage. 
It lasts for a long period. 
 Protect the glass with an It is decorative, minimal 
  -8- 
insulating material. and functional. 
Likes-current competitive 
examples 
I like that it is easily 
transportable. 
It is stored in portable 
package. 
 I like that it looks 
attractive. 
The materials and colors 
of the device are 
aesthetically pleasant. 
 I appreciate the fact that 
it can be implemented on 
the glass. 
It can adapt on the 




Some customers may 
dislike the fact that the 
product faces their glass. 
They may think that is not 
healthy. 
It can be separated, the 
intermediary product, 
clean and healthy. 
 I do not like that it is for 
specific bottles. 
Allows bottles /cans to be 
adapted on it. 
Suggested improvements It can be designed in a 
way in order to be easily 
cleaned. 
It is an assembly of parts 
that are washable.  
 It can be a device 
portable that can be 
recharged. 
It is an electronic device 
that works with an USB 
cable. 
Hierarchy of Needs 
It can provide cooling service for a long time.  
• Has the ability to cool any kind of liquid.  
• It is effective for several hours after the first use.  
• It can cool a drink instantly.  
• The device is made of materials that preserve the coolness of its interior. 
It can control the temperature of the outcome.  
• Has an adaptive electronic device.  
• Has a flow regulator. 
It can cool many drinks simultaneously.  
• The device has multiple parts of cooling. 
It can adapt on the packaging of the drink.  
• Has the technology and the design for a specific drink’s package design. 
It can be cleaned easily.  
• Consists of different parts that assemble. 
It is easy to use.  
• To be a self-explanatory product concerning its function.  
• To ergonomically right when holding it, store it or carry it with you. 
It needs to be portable.  
• No big volume.  
• Not heavy materials. 
It is safe.  
• No liquid leaks.  
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• Appropriate packaging material for not releasing chemicals into the fluid that 
could harm customers’ health. 
It is easily stored.  
• It takes small space in the carrying bag. 
It doesn’t change the taste of the beverage.  
• Good material behavior with the liquid with a result that keeps the quality of 
the beverage (taste, flavor). 
It is aesthetically pleasing. 
The device doesn’t freeze your hand when using it.  
• It has a special handle to prevent this when cooling a drink. 
The construction materials of device are reusable. 
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Defining: Re-framing and defining the problem in human-centric ways 
In the process of defining, re-framing the problem in human centric ways, I proceeded 
to assess the needs with indicators ranging from 1 (low) to 5 (high). Then I added the 
needs to a table with the technical specifications where I specified which needs and 
which technical specifications are related. Finally, I created the Quality Function 
Deployment table in order to define customer requirements and convert them into 
detailed technical specifications and designs, to produce the product that meets those 
requirements. 
Importance of Needs 
Needs Importance 
Safety 5 
Maintenance of beverage’s taste  5 
Easy to store 5 
Portability 5 
Ease of use 5 
Effectiveness 5 
Aesthetically pleasing 4 
Easy to clean 4 
Indications / Software 4 
Implementation on the packaging 4 
Temperature control 3 
Eco-friendly 3 
Cool many drinks simultaneously 1 





































































































































































































Needs                   
Safety          x x    X  x x 
Maintenance of beverage’s taste                x    
Easy to store x      x  x          
Portability x      x  x x x x       
Ease of use x      X x x x x    x  x x 
Effectiveness x x x x x      x  x x     
Aesthetically pleasing x         x     x   x 
Easy to clean      x x     x  x     
Indications            x     x X 
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Implementation on the packaging x           x       
Control temperature     x           x x  
Eco-friendly            x   x x   
Cool many drinks simultaneously x      X            
Quality function deployment (QFD) 
From the analysis done in the 1. QFD table, the specifications that are tailored to 
customer requirements are : 
• The base, where the diameter of the base will not exceed 90mm and the 
thickness of the base is up to 6mm. 
• The diameter of the spiral must not exceed 75 mm 
• The revolution of the spiral will be up to 6. 
• The flow regulator will be manual. 
• The final product will be up to 3 parts. 
• The assembly time will be about 25sec. 
• The total weight of the final product will be up to 360gr. 
• The final product will not need a protruding handle because it will be 
ergonomically designed to have a build in handle. 
• The heat transfer will be up to 1W / M2k. 
• The product will consist of stainless steel for the spiral and polyethylene for the 
cover. 
• A sensor will be fitted to the product. 
• The indications for the final product are up to 5. 
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1. (QFD) table: Quality function deployment 
 
 
From the QFD table, the most important quality features to focus on are the total size of the 




Ideating: Creating many ideas in ideation sessions 
At Ideating stage, creating many ideas in ideation sessions is the design of various 
concepts, which relate to the form that the product will take, based on the technical 
elements I have selected through QFD. The final concept chosen should meet the 
technical specifications where aesthetics play a key role in delivering the first image to 
the interested buyers. 
Concept Generation 
Concept A. The Yen-A concept 
Concept A was designed focusing on the device's small size, easy storage and quick 
assembly. The device consists of 4 pieces: the spiral tube, the round shell divided into 2 
equal parts which are used as input and output liquid utensils to and from the 
threaded tube and the cooling mechanism of the inner shell. The cooling mechanism is 
also used during the cooling process to seal the bottom of the apparatus from which 
the cold beverage is extracted. The device operates with a USB connector, charged 
when the device is not in use and mounted on a flat surface during operation. When 
the cooling process is complete, the spiral tube is removed from the top of the 
apparatus and the hole is sealed with a special accessory provided in the packaging. 
 
 
Picture 1: Concept A 
Concept B. The Yen-B concept 
Concept B was designed to meet the needs of easy and immediate user access 
wherever it is. The device consists of 3 parts. The 2 "covers" that can be used as cups, 
and one assembly of parts, the settings system that adjusts all the necessary functions 
of the cooling mechanism, the cooling mechanism and the spiral tube.The spiral tube, 
mounted in a cylindrical shield cover, ands up in a beverage dispensing area, enabling 
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the user to use both cups provided in the device packaging. The device is powered by 
USB adapter. The device enables the user to use the top of the device to place the 
beverage container and to keep it cool during a concurrent activity (eg driving, work, 
etc). The device can also be used as a beverage converter. For example, pouring the 
beverage from the top of the device into the spiral tube results in turning a hot liquid 
into a cold one. In combination with the cooling provided by the inner shield covers of 
the device, the beverage immediately acquires the desired temperature and then the 
user can enjoy the beverage or even fill more than 1 cup at the same time. The device 
can be used anywhere due to its outer magnetic wall, allowing the user to mount it 
wherever they want. In the existing package, a foldable tripod can also be added at the 
bottom of the device. 
 
 
Picture 2: Concept B 
Concept C. The Yen-C concept 
Concept C was designed to address primarily the need for easy use and convenience in 
placing and cooling more beverages at the same time, focusing mostly on design and 
less on portability. The device consists of a single piece with a beverage slot on each 
side. At the top of the device is the operating temperature control and control system. 
The device operates via a USB adapter and is mainly used on flat surfaces. 
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Picture 3: Concept C 
Concept D. The Yen-D concept 
Concept D was designed with the small size of the device in mind, the easy one 
storage, application to various beverage containers and its quick assembly. The 
assembly consists of 2 pieces, the base and the container where the beverage will be 
placed. At the top of the appliance is the receptacle of the beverage containers with 
the cooling mechanism. The device can also be used without its own beverage 
container by placing a bottle or any other beverage container of the user's desire. The 
base cools the beverage container through its inner wall. The top of the container is 
covered with protective material, so as not to disturb the user when using it while 
providing a pleasant comfort in its use. At the top of the container is the cap, which 
can be used to keep the beverage cold longer. The device works with a USB connector 
and mounts to surfaces. 
 
 
Picture 4: Concept D 
 -18- 
Concept Selection 
The evaluation of concepts comes up with respect to customer needs and other 
criteria, comparing the relative strengths and weaknesses of the concepts, and 
selecting one or more concepts for further investigation or development. 
Concept Screening 
• Y: Yen 
• Concept A: Y-A 
• Concept B: Y-B 
• Concept C: Y-C 





Selection criteria REF Y-A Y-B Y-C Y-D 
Aesthetics 0 0 + + + 
Ease of Use 
Portability 
Safety 
Ease of Storage 
Cooling Effectiveness 




































































Concept testing uses a reference idea to evaluate variants of ideas against selection 
criteria. The table listed the ideas that were evaluated on a basis of +, - and 0. The net 
score of each idea ranks each idea above the others, making it possible to decide 

























































































 Continue NO DEVELOP NO 
 
The Concept Scoring table is an optimized version of the concept screening matrix, in 
which I determine % weighting of each selection criteria. Rate of the concepts are 
placed into the table (1= Much worse than reference, 5= Much better than reference). 
Once the rating is placed for each concept, weighted scores are calculated by 
multiplying the raw scores by the criteria weights. The total score for each concept is 




Prototyping: Adopting a hands-on approach in prototyping 
Moving on to Concept D, Ι began to design in more detail its final shape and functions. 
In Concept Screening, I analyzed the versions that can be manufactured where I 
selected the final version and proceed to the test stage. At the testing stage, I 
examined that the final product can be used correctly and corrected any defective 
points that arised. 
Concept screening 
Yen – Concept screening A  
Concept A was designed with the assembly of 2 pieces, the base and the container 
where the beverage placed. At the top of the appliance, is the receptacle of the 
beverage containers with the cooling mechanism. The device can also be used without 
its own beverage container by placing a bottle or any other beverage container of the 
user's desire. The base cools the beverage container through its inner wall. The top of 
the container is covered with protective material, so as not to disturb the user when 
using it and to provide a pleasant comfort in its use. The outer surface of the base has 
a curvature giving it a distinct aesthetic presence. The same is for the mug where the 
protective material is designed, giving a continuity to the design of the base. At the top 
of the container is the cap, which can be used to keep the beverage cold longer. The 
device works with a USB connector and mounts to surfaces. 
 
 
Picture 5: Concept screening A 
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Yen – Concept screening B  
Concept B was designed with the assembly of 2 pieces, the base and the container 
where the beverage is placed. At the top of the appliance, is the receptacle of the 
beverage containers with the cooling mechanism. The device can also be used without 
its own beverage container by placing a bottle or any other beverage container of the 
user's desire. The base cools the beverage container through its inner wall. The top of 
the container is covered with protective material, so as not to disturb the user when 
using it and to provide a pleasant comfort in its use. In this concept the outer surface 
of the base is straight which gives it a distinctive mininal aesthetic presence. The same 
applies to the mug where the protective material is designed to support the base 
design. At the top of the container is the cap, which can be used to keep the beverage 
cold longer. The device works with a USB connector and mounts to surfaces. 
 
 
Picture 6: Concept screening B 
Prototype-Testing 
During the testing of Yen - Concept screening A and Yen - Concept screening A the 
following key observations were: 
• In Concept A there was a difficulty in moving the device, due to the user 's 
surface of the device forcing him to use both hands. On the contrary, in 
Concept B the user can move the device with one hand. 
• The design of the mug in the Concept A, while it may be considered 
aesthetically pleasing, does not guarantee its ergonomic function. As a result, 
hand slipping is a possible scenario. In Concept B, the mug is easier to use, 
however improvements are necessary to avoid its smooth exterior and provide 
greater user comfort. 
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• In both Concepts it has been shown that the temperature indicator makes it 
difficult for the user to read it (eg if the device is on the table and the user is 
standing up). The user also had difficulty in understanding when the drink was 
ready to be consumed. 
• The USB cable, which is an extra part and not a built-in component, affects the 




Presentation of the Device – Yen 
The feeling of thirst and the desire of an instantly cool drink is a common 
phenomenon. However, the lack of the right temperature of the drink is also common, 
resulting in a hotter drink than the expected. In such cases, people usually tend to 
consume the beverage as it is or put it in the freezer if it is available, trying to cool it 
faster. The solution to this problem is the Yen cooling device. 
 
 
Picture 7: Yen 
Device Overview 
The Υen is designed by assembling 2 pieces, the base and the container where the 
drink will be placed. At the top of the appliance, is the beverage container with the 
cooling mechanism. The device can also be used without its own beverage container, 
placing a bottle or any other beverage container as desired by the user. The base cools 
the beverage container through the interior of the wall. The top of the container is 
covered with protective material, so as not to disturb the user during its use and to 
provide pleasant comfort in its use. In this sense, the outer surface of the base is 
straight, giving it a distinct aesthetic presence. The same applies to the mug where the 
protective material is designed to support the base design. At the top of the container 
there is the lid, which can be used to keep the drink cold longer. The device works with 
built-in USB and is mounted on surfaces. The small size of the entire package as well as 
the built-in USB function allow the user to easily move it with one hand as well as to 
place it or store it almost anywhere. The LED operation-temperature indicator is 
designed to instantly inform the user when the device cools to maximum performance. 
The indicator light is green on startup.  When the cooling temperature reaches 8°C, the 
 -26- 
indicator light turns into blue. By placing the beverage container on the stand, the user 
will have a cold drink in about 7 minutes. 
 
 
Picture 8: Yen overview 
Device Specifications 
Overall size: 148 x 86 x 86 mm. 
Weight: 360g. 
Maximum cool performance: 8°C. 
Compatibility: Computer, Car adaptor and Wall adapter. 
It can be stored in portable package. 
Allows bottles /cans (up to 0,75L) to be adapted on it.  
Assembly of parts that are washable. 
The beverage container is designed to prevent slipping from the hand. 
Ergonomically designed so that the user can carry it with one hand. 
Protected surface for the user. 
Built-in USB cable. Type-C output design: Can easily pluged in and stored,  being 
convenient and easily portable. 
Certified safe charger: Built-in overvoltage, low-voltage and short-circuit protection 
provide complete security to devices connected to the device. 
Led lighting: Visual state of temperature indication intergrated into the system. 
Power supply: 5.25V. 
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Picture 9: Product parts 
 
The product packaging box was designed according to the product design template. 
The ON/ OFF button sends the message with the slogan "taste the experience", 




Picture 10: Product packaging 
 
Picture 11: The yen product with its package 
 
 




Picture 13: The yen product in use 
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Conclusion and Recommendations 
The new product development process is more complex than ever before. We must 
think about the time to market pressures, cost, competitive, complex global supply 
networks, end-market demand and the shortened component and product lifecycles. 
Products should be well designed and provide benefits to everyone who meets them 
because a product can improve the quality of life for a user, minimize manufacturing 
cost and create a new market or expand an existing market. All the above mentioned, 
the inderstanding of the targeted groups, the competitors and the marketplace are of 
a crucial role when it comes to developing products that meet the needs of the 
consumers. Only a few innovative projects and products get the chance to become 
successful , since the today’s competitive environment generates the need of attention 




Further research is needed to establish a more comprehensive and up-to-date version 
of Yen.  
 
A motion sensor that could identify whether a beverage container is mounted on the 
base together with a temperature control of the beverage container could be added.  
By adding the temperature sensor and an indicator on the device, one can easily have 
access to the real-time temperature of the beverage. At the same time, the motion 
sensor could allow the device to be more eco-friendly by having an automatic start and 
a “standby” mode.   
 
Another suggested improvement could be an application linked to Yen. The user 
experience could be instantly improved, since the app would allow one to have instant 
access to the beverage temperature, the remaining time of the cooling process and the 
choice of monitoring the cooling process. 
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